Large numbers of virus particles were identified by electron microscopy in the epithelial cells of the ventriculus of the bedbug, Cimex lectularius. The morphology of the virus particles and the presence of a segmented double-stranded RNA genome imply that this isolate should be included in the Reoviridae.
The bedbug, Cimex lectularius (Cimicidae: Hemiptera), is a widely distributed haematophagous bug normally found associated with man in socially deprived domestic environments. The bug is negatively phototropic and conceals itself in the crevices of human dwellings where it lays its eggs. An obligate haematophagous insect, it feeds repeatedly throughout its nymphal stage and as an adult, taking blood meals from man. Under experimental conditions, Cimex can transnait Trypanosoma cruzi, the causative agent of Chagas' disease although Triatomine bugs (see Brumpt, 1912; Hoare, 1972; Miles, 1979) are the natural vectors. Evidence from Williams et al. (1976) has implicated the bedbugs Stricticimex parvus and C. insuetus as vectors of the bunyavirus, Kaeng Khoi, in central Thailand, and the surface antigen of hepatitis B virus was detected in a significant number of bedbugs (C. hemipterus) gathered from bedding in villages in Senegal, West Africa (Wills et al., 1977) .
While studying the transmission of bat trypanosomes by the bedbug C. lectularius, and the bat bug C. pipistrelli using electron microscopy, cytoplasmic arrays of virus-like particles were detected in the epithelial cells of the ventriculus of the former insect (see Fig. 1 ). Several of the large number of arrays are indicated by arrows. Approximate size estimations gave a diameter of about 50 nm and this, in combination with the double-shelled structure apparent in some particles, indicated that the virus may be a member of the Reoviridae.
The members of a colony of C. lectularius were separated into adult (12) and immature stages (20) and virus was purified as follows. The insects were mixed with a small volume of ice-cold 10 mM-phosphate buffer (PB) pH 7.2 and Dounce-homogenized. The homogenate was centrifuged at 4000g for 10 min and the supernatant was centrifuged at 10000g for 30 min. The supernatant was centrifuged at 100000 g for 2 h and the pellet was gently resuspended in PB. Further fractionation of the material in the pellet was performed on a 10 to 50~ (w/v) sucrose (in PB) gradient for 2 h at 65000 g. Two bands were visible in the lower half of the gradient. The two bands were separated and diluted in PB, and centrifuged at 100000 g for 2 h. The resulting pellets were examined by electron microscopy; virus-like particles apparent in the higher band contained primarily 'empty' particles whereas the lower band was composed mostly of electronopaque particles (Fig, 2) . Using the lattice structure of catalase crystals as a size reference in the electron microscope (Wrigley, 1968 ) the average diameter of the particles was determined to be 56.4 nm. This dimension is smaller than that normally associated with reovirus outer shells (70 nm) (Joklik, 1974) although the virions appeared to be intact and composed of both an outer and inner shell (Fig. 2) as found with reoviruses (Joklik, 1974) .
To examine the nucleic acids of the virus particles, purified preparations were digested with proteinase K (final concentration 200 gg/ml) and extracted with phenol/chloroform essentially as previously described . Nucleic acids were precipitated with ethanol at -5 0°C for 18 h and dissolved in 'AnalaR' water (BDH) before storage at -5 0 °C. RNA segments were resolved on a 10~o continuous SDS-frce polyacrylamide gel using an SDS-free Tris-glycine buffer by electrophoresis at 20 mA for 15 h. Gels were silver-stained as previously described . The 10 double-stranded RNA segments of the type 2 cytoplasmic polyhedrosis virus (CPV) from Nymphalis io, the Kemerovo virus, Mill Door/79 (Spence et al., 1985) and reovirus type 1 were electrophoresed in parallel and the CPV RNAs were used as mol. wt. markers (Fig. 3) . The genome of the bedbug-derived virus apparently consisted of 11 segments of dsRNA, with a total mol. wt. of 18.55 x 106. A twelfth band ofmol, wt. 1.20 x 106 was faintly detectable, at a concentration so low as to imply that this was a contaminant. The genome shows a trimodal size distribution with five large, five medium and one small segment. The range of sizes from 2.75 x 10 6 to 0"15 X 10 6 was roughly comparable to t h a t o f the K e m e r o v o virus (2.6 x 10 6 to 0.18 × 10 6) though the latter showed a 2:4 : 3 : 1 distribution and a total genome size of 11.6 x 10 6 (see Table 1 ). The distribution and size variation also contrasted with CPV type 2 (4 : 5 : 1, 14-53 x 10 6) and reovirus type 1 (3:3:4, 15 x 10 6) (Fig. 3) .
It is possible that the presence of 11 segments reflects a mixed infection with two dsRNA viruses. The approximate equimolarity of the segments, however, would imply that this is unlikely. On the premise that an 11-segmented dsRNA virus has been isolated, then comparison with the family Reoviridae reveals only one genus in which the genome contains 11 RNA segments, the rotaviruses. The morphology of the isolated virus is unlike that seen in published electron micrographs of rotaviruses. In addition, it is currently accepted that no arthropod vectors are implicated in rotavirus epidemiology.
The virus has resisted all attempts to culture it in vivo, causing no mortality, pathology or gross histopathology on passage by intracerebral inoculation of suckling mice. The virus does not cause a cytopathic effect, and is not detectable by electron microscopy in a variety of cell cultures including BHK-21, Vero, Xenopus taevis (XTC-2), Drosophila melanogaster, Aedes albopictus, primary chick embryo fibroblasts and primary mouse embryo fibroblasts. The failure of such attempts prevents the use of plaque-purification techniques to eliminate the possibility of dual infection.
The large numbers of virus particles in the cytoplasm of gut cells in the bedbug would seem to indicate that replication events do occur, and that the presence of virus is not a purely mechanical phenomenon, Future work on this system will depend on the infection by the virus of a culture of Cimex which are demonstrably virus-free. Host vector studies will then demonstrate whether the virus described is an arthropod-borne agent capable of zoonotic infection or an 'invertebrate virus', affecting only the bedbug population. In view of the importance of many species of Triatomine bugs as vectors of T. cruzi in south and central America (Miles, 1979) and the extensive scale of this human disease, further studies on this virus are desirable, as its ability to infect and be pathogenic to a range of Triatomine bugs should be evaluated.
